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= (54) Title: LUMINESCENCE DEVICE AND ITS MANUFACTURING METHOD 
= (54)S89U<D*«;: fcjfcjg* &lS*0)&&U}ti 



(57) Abstract: A method for manufacturing an upper face 
emission luminescence device capable of keeping a stable 
luminous efficacy with no leakage current and a lumines- 
cence device. This luminescence device (10) comprises a 
lower electrode (4) disposed on a substrate (1), an organic 
layer (6) having at least a luminescent layer (6c) disposed 
on the lower electrode (4), and an optically transparent up- 
per electrode (7) disposed on the organic layer (6). In the 
lum inescence device ( 1 0), the lower electrode (4) has a two- 
layer structure including a metallic material layer (2c) and a 
buffering thin-film layer (3c) disposed on the metallic ma- 
terial layer (2c). The buffering thin film layer (3c) is made of either an oxide material, out of the oxides of the metallic material 
constituting the metallic material layer (2c), having a higher conductivity than that of the organic layer (6) or an oxide of chromium. 
As a result, the lower electrode (4) has a two-layer structure in which the surface roughness of the metallic material layer (2c) is 
relaxed by the buffering thin film layer (3c), thereby ensuring the in-plane uniformness of the spacing between the lower electrode 
(4) and the optically transparent upper electrode (7). 




IT) 

is 

o 



I t 



WO 02/056641 Al llllBlilliailllllliaiM 



(57) 

m (4) t, rmnm u) ±£f£H£>nfc'>&< t&^ftji (6 c) 
ztTzzmm (6) *r$i (6) t\z$&tt $ntcytmm&±.®m 

m (7) tfrttZftftM? (1 0) Hfcl^T. T^«@ (4) \t. & 

mtinM (2c) t. z<D&mttnm (2c) <D_hgBt;:is:tt<Dft&ii® 
Mi (3 c) t<D~®®y&fr<buzo mmmmrn oc) &jg# 
nm (2 c) £®/rr s&Mtt&o&fc^o^w&i (6) xvtm 

&mtt®m (2 c) <D%mm$zm®nmm Oc) {-.toT^fDU^ 

-l$i£©TSBm*& (4) tl, TSPm® (.4) £ttjg&£±$Hi 
(7) t<D®®(D®fti$-&Zm&t5>. 



WO 02/056641 



PCT/JP02/00094 



1 

5 &mftm 

*yte>X (electroluminescence : J^TE L £f2T) M^t* Wiffit 

15 &isnT&ri. c<DT®mmi o 2±KW$$iE?LaAii o 3, waiE 

7LM£Jtl 0 4WfiMil 0 5^£JE&»!LTfc**r«Sl 0 

20 «$ntv>5. 



I » 

WO 02/056641 



PCT/JP02/00094 



2 

mzkiT, Ml 0 l±lc*MttM£MtU noaJWmBfcrt 
*-->^TS££lC<fc?TTaMi«n 0 2£7&j£TS. ^0&> $3F 

1 0 8*m*JB3fc**U ZMZ£?T%®M 1 0 6ft 
5 ^1110 7, $ &C(iSQi«i 1 0 8 S/^->«llJf 5. 

2tt, l/TJBJ&Sn* I TO (Indium Tin Oxide : Wt 

gTMifc^fcUTfe* *©*iSJ!$#**<, ^@ 

^ntckD, ^(DT^mni o 2±fcfgtt&ns*r«si o 6», ^ 
s*tt&n*TaMi«n o 2 t±®nmi o 7 t.©E«djfi*ja0f»fcfi< 

1 0 7 t#®HUT563t* ; p5&«»3tb^<^D, liELT^yH 



WO 02/056641 



PCT/JP02/00094 



3 

MSi**fc«>» fill 0 6 0B3fc»l 0 5T'£UT~F$m@l 0 

fcRW"6ftfc«ff»MfcO«llia*6ft*J:fct#«ibTVi6. 
25 fr*>l2LZZ.t £T5. 



WO 02/056641 



PCT/JP02/00094 



4 

. ^sis. ^»ji«ifii:bT«isa**Ja</«ii*n**«K:^LT, 

15 BiiB©ffi¥&ffl91 

20 ff3H», «»i(DM*ttl:J:oTll6ft«i2(D»**?Ci 
$g.6ISte> ^*©^^^©A&©^JS:^T»r®07?S5. 

»§ii&£»T*;fc©©*&©jBJB 



WO 02/056641 



PCT/JP02/00094 



5 

t©iS£«l±K:, &M£S2£^J$-r5. ICTH 08*tt2OA 
(Cr) K*©«k3lc{fc*H*#»<» »«fcbTJflV*&n*&JilMt 2 

10 ftiZKLTfrly (At) ftMV>T««*BBftrt©^fX£E**0. 2P 
agSC^, DCHia£3 0 OWfcKfcbTJfctt&fifV^ 2 0 0 nm 
g«©JIJIJS©C ri (&JIJ8S) 2£J«T3. 

tt*Hft©»V^«IK2i:bTtt, Cr©«, ^EU^x^ (M 
o) , ^>^Xf> (W) , *>*JP (Ta) , -^7^ (Nb) , ~y 

15 ^ (Ni) , 6^ (Pt) $*>&ft<&t>©*P2boT'b&H. 

^-r5fe©{cft5o 

fit, £©&MS2©#ri6fc5l£8#, *ft$©ttft&ft*Mff 
20 ES3©J«£fT5, d©|gfir?£l83«, &JRtt2£*!&'f«4/PI4m© 
. Rfl:KT?»5*, *fcttC r©ftftJ»T**Cti1*5. £fcU d© 

m@0^3 &^m2 i*icT*««©-«t*j«-r*"b©ia-sfc 

£te> fi4»©xs-r^i-5^r«l«kt)'bs»*tt*«»v^5^*Dx * 

25 ©ft*»T?"bT?#*«^3H*tt©i(IVi#»1?**C:i*tjgF*l/Vi. -tJlT? 



WO 02/056641 



PCT/JP02/00094 



6 

ZZLXMMts Zrty$")>>7tiZtbX7)V3>tfZ (Ar) tU 
5 (O,) b*M^tzZrty9V>!fmz&<z>xmffiU&3Z&m 

tZZtttZ. Ar : O, = 1 : 1 0#jEE£ LTXrty * 

CtH** 3 0 0WK:K^Ufc^fit*ff5iltT, tft^DA (CrO 

ztz, mmnms(om^\t, ®m<kmz&*DXfiox%&^o zom 
MMmmmm^izxssovtDm&mzm^ wattuj* (c 
15 r 2 o,) frt>taz>Mmmm3*m%.<»mm (^ti^tfsnm) t 
mts. mm\mmmnm\z^oxnm^n^, z<D%%b, zn*, 

20 zoti&ommnmz tLxmtzti®* 

UmtmthX\t, Itftt'J^fV (MoO,, Mo 2 0 5 ) , M4k-y 
(N i O) H$*mfZZttfXZZ>. Ztlt><Dtt®frt>fcZ>&m& 

m3«. mttu&zft^rc^Gtmmz, ^©^txa^^ 



WO 02/056641 



PCT/JP02/00094 



7 

z.cx\ mmmm 3 <omm\t, mrnrnm 3 ®mm tmmnm 3 <om 
mmz&^xwiwr-zftz z. t ttz>o 
5 Mffinmsommfc. &mm2(D%m®.2*MT*zz>faWT'X*z 

3 ©sup**, &&<Dxn\z&^T&mm2 ^/^-->^tT^^$n 
%&mT®m®p$oiEft&A®mz&wou^m®T*m&®mm m 

10 ^tflO0nm$f;ttlO,0nmP;J:) CiS^tlS. 

&±<D£5\zWLfe2fttcmB ZGt%MWnm3±.\Z, iJVjf 

&mm2 t*xy?>>?tz>. torn, xyj-yvmtbTE 

15 TCH-1 (E.mtJ&XMftm. fci^fc^xy hXy^>^ 

£fr<^ zn\z£?T&m&fr'z>nm&&<Mwmm3 t&mm2t* 

12 at, £t^&m3£/^-->^bT&S^®;i$ll3 at©il 
20 ^ffi^TM^n^^gi^ll-? h U «y 

ismzmy\i*ftt£7,Y7^7wmzwfc-znz>z\tt'tz>. z<d 

tsb®^4«. z\z\T?<DmK*gfabtcmmh7>v7.#\z&n-2nrz 
25 ftmr&mmmw;\z%foznz>ztttz>. 



WO 02/056641 



PCT/JP02/00094 



8 

mz&oTWtitisV 3> (S i 0,) 1^ 6 0 0 nm©JS#fc#KUfc 

>*fcHJP«5 a *KttTJfc*teftl 5 »ft5/'Ja>K© 
£xy hXy^>^fc^3Xy^>:?$te, HF (7 y») £NH, 

? ±fr$<DGmmmmtf±fflnmtt®*m&MM&mtz>o fix, 
25 m&tZo 



WO 02/056641 



PCT/JP02/00094 



9 

tiI6tlT, iE?LaAl6 a 4, 4, 4- h U X (3-* 

?)V7*~)17 * S) h'J7xr;V7$> (MTDATA) £3 0nm 

>>> (o-NPD) ^20nm||b, 583fel 6 c 8 *>> >J /- 
5 ;i/7^^->7A^ (A 1 q 3) 5 0 nralitS. ftj§i§& 

mmmtz. ajju*, -7#*->£a (Mg) (Ag) 

MgtAg£©fifcIIjIg©ifc : £Mg : Ag = 9 : lib 
T 1 0 nm©Jg|JPT^i-rs. 
10 E©*, ***.6*«jfc****m*0. 2gfO,'MgS0. lg, 
Ag£0. 4g, ^n^n^iD^ffl©^-hlC^mt. 

£X£^3f=£S©^* WlftfcJRJWU £©?■* Wlfc©JE* 
fcl. 0 X l 0- 4 P a ££TMJEUfc&, &#-McSE£ftinUfc1K 

cut, w^tfxh7 ! i'7 , !R©HP«*wi/, £©m 

5 ©!!§□$ 5 ajWMfctt«>&n*J;5te, gffi 1 ©±#fci8:ttSftS. 

20 £#/avi&n*;:fcfcT*. 

-g\ >^Sfc«koTSW#«JR8©3g|$SfT'5.- n©SW« 

£©«Nfc4» ( I n-Zn-O) £©^$#SE£, 2 0 0 nm©|g/PT 



WO 02/056641 



PCT/JP02/00094 



10 

jemtzztttz. rtR*fto-flfcbTtt, xnv*v>9$xb 

LT7)\sJ> (Ar) bit* CO,) tOfi^^f^ (#«tt A r : O, 
= 100.0 : 5) Sffl^, >rtto&ti0. 3Pa, Dcm*4 ow 

15 VMS a£StlbTfc3T8B*a4±fc, #M6&tfft8Stt±tt 
7, $6JCttjSK#*K8*R^Tfe*583fe*^ 1 Otfft&n*. 
C©J:5fcUT»fiK^nfc56Jt*^ 1 0 Itatb'TRttSftfeft 

si§te±»«a 7 ^ 6ftA«nfc«^ its t brim ettfcTB&m 
®w<tD}i&^i^]i$ti5, ^nAottm ma^b 



WO 02/056641 



PCT/JP02/00094 



11 

core®, &mmzffifttz>mffinmw3 a\z&?x, &s*mi2 
10 n*>fttzftM&&±®mm7 tommomft^-mmuznzo 
m&<Dn.R$k*\z&z>?->;7,$v h®%£.mit-rz>z.tft»imztzi 

15 pJfgfc&S. 

mfbtiTiiffillliji 3 a d tT, &m®WB 2 a^®03!jg 

20' zmm?zzt&T?t%itto, %%®*zm&tzzthT!%%. 

25 #§0 



WO 02/056641 



PCT/JP02/00094 



12 

3 a*T**«f»tfl<»J«l/fc»^lCtt, 58*16 cfc*V*T4i;fc* 

H3 0fc^1-J:5fc:, T««*4 £#/&T*i£«f?f j&l 3 a * 

«8 7fiSj&>&©5g*&4W**teT , rS'b©0, £©!M&&13 afc 
10 J:oT*aiitt±«**7«*5Xlt«n*^*h l©£tt£l£ibT# 

**?©~®0«£ a* t^*r«k 3 T$mffi©«/£©*#£ft o > 

DA (CrO,) fr&ft*mtflt (1 Onm) £^1 UfcT$m«S. 

58** : ?(2)-"^oAl±fcfSieft:Sfc«koTfiJcKLfcK<b^oA (c 
r 2 0 3 ) >i^^:§liil (8nm) SMU&TMff. 

20 56**?®- i t omiTgpm® . 

&±©«!/£©5&**?a)~®&» ^X'J74mra , i:lTS4 0<@ 
ffs«U ±tt««&±gM£©n©fi*56£ft, fttf«E8 0VOTl 

25 TEamcwtiiT?**. 

« 1 



WO 02/056641 



PCT/JP02/00094 



13 







mM (mA/cm 1 ) 


»« (cd/m s ) 




0/4 0 


2 0 


8 7 0 




2/4 0 


1 6 


7 10 




16/4 0 


2 3 


2 5 0 




8/4 0 


2 0 


9 0 0 



5 ±\zMw®&m&w>ttT^z%<D<D. ft*<D%ytm?®, ®t®mmo 

10 ±ffi«lI7£|&fi£Lfc*££IBWl/fc. *58WttTffl*S4 



WO 02/056641 



PCT/JP02/00094 



14 

3. S«±fc:Tffl«*fc#rtU iftET*M±fcMfc*tt»T5S3fcl 



WO 02/056641 



PCT/JP02/00094 



15 

***.&*M*ffj*u %imT®n®t<Dmzttw,%ytm&m&t% 



WO 02/056641 



PCT/JP02/00094 



2/3 




Fig.3 




WO 02/056641 



PCT/JP02/00094 



3/3 




Fig. 5 




INTERNATIONAL SEARCH REPORT 


International application No. 






A CLASSIFICATION OF SUBJECT MATTER 




Int. CI 9 H05B33/26 





H05B33/14 
H05B33/10 

According to International Paten t Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED ~ 
Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 H05B33/00-33/28 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1940-1996 Toroku Jitsuyo Shinan Koho 1994-2002 

Kbkai Jitsuyo Shinan Koho 1971-2002 Jitsuyo Shinan Toroku Koho 1996-2002 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


A 


JP 5-174975 A (Fuji Electric Co., Ltd.), 

13 July, 1993 (13.07.1993), 

Full text; all drawings (Family; none) 


1-5 


A 


JP 6-310280 A (Fuji Xerox Co., Ltd.), 

04 November, 1994 (04.11.1994), 

Full text/ all drawings (Family: none) ■ 


1-5 


A 


JP 7-130468 A (Fuji Electric Co., Ltd.), . 

19 May, 1995 (19.05.1995) , 

Full text; all drawings (Family: none) 


1-5 


A 


JP 8-222373 A (Matsushita Electric Ind. Co., Ltd.), 

3 0 August, 1996 (30.08.1996), 

Full text; all drawings (Family: none) 


1-5 


A 


JP 11-67459 A (TDK Corporation) , 

09 March, 1999 (09.03.1999), 

Full text; all drawings (Family: none) 


1-5 



I I Further documents are listed in the continuation of Box C. Q See patent family annex. 



* Special categories of cited documents: 

"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or alter the international filing 

date 

"L° document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later 
than the priority date claimed 



T 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 
document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
29 January, 2002 (29.01.02) 


Date of mailing of the international search report 
12 February, 2002 (12.02.02) 


Name and mailing address of the ISA/ 


Authorized officer 


Japanese Patent Office 




Facsimile No. 


Telephone No. 



mBm$% PCT/J PO 2/00 0 94 



a. mm+zmofm msmmm d pc) ) • 

Int. CI' HO 5B 3 3/2 6 
H05B33/14 
H05B33/10 



WE«rffofcftw«s» <m&Mffim (ipo) 

Int. CI' H05B33/00-3 3/28 



B*BJU§lfi*&tt 1 940-1 99 6* 

n^mmmmmm 1971-2002* . 

B*BSfl3lffl«^« 1994-200 2*. 

B*S3Sffl»rSBS®&l& 1996-2002* 







sfi#©ffiH©#* 


A 


JP 5-174975 A (W±S«:£#*±) 
1 99 3.- 07. 1 3, £H 


1-5 


. A 


JP 6-310280 A (t±1?BJ'^^^tt) 
1 9 94. 1 1. 0 4, ±% &® {77 $9-1*1) 


1-5 


A 


JP 7-1 3 04 6 8 A (ff±««M*5££tfc) 

1 9 9 5. 0 5. 1 9, £B 7 5 . 


1-5 



fEj BRttlBBM0filB£fcf*f*n : -Cft>*#, H^ttUSH- ©&fl?©fcft£3l/B1- Sfc© 



- 2 9. 0 1. 0 2 


BmnemossB . 1 2.02.02 


B*S»tWr U SA/J P) 
©{£#4 100-8915 
• JlMCB s fftfB»t#HETi4#3-"j- 


®gfS#. 0 3-3 5 8 1-1 1 0 1 ? 


3X 


9-6 2 3 


IH 3 3 7 1 



flfitPCT/ISA/2 10 (*2^-i?) (1 9 9 8*7^) 



mmmm^ pct/j po 2/0 009 4 



JP 8-222373 A (fcT«S£SHte££tfc) 
1 9 9 6. 0 8. .3 0, £X £0 (775 y-JfeU 

JP 1 1-6 74 5 9 A (T^-r^-^-fffi^lt) 
1 9 9 9. 0 3. 0 9, £X ±m (77 5y-ftU 



.1-5 



1-5 



^PCT/ISA/2 10 (S& 2 (1 9 9 8^7^) 



